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Description

The invention relates to an electromagnetic de- *

flection unit for a cathode-ray tube comprising:

- & hollow annular support having a longitudinal axis
and a narrow and a wide end,

- a set of field deflection coils of the saddle type for
field deflection of an electron beam, these deflec-
tion coils being located at a respective side of a
field coil separation plane through the longitudinal
axis of the support and having a plurality of turns
comprising portions, which extend mainly longitudi-
nally of the support,

- a set of line deflection coils of the saddle type for
line deflection of an electron beam,

- the deflection coils of both sets being directly
wound onto this support on the inner side thereof.

Such a deflection unit is known from EP 0 102
658.

Cathode-ray tubes have a neck-shaped portion,
in one end of which an electron gun is arranged and
the other end of which passes into a conical portion
which is joined by a screen. An electromagnetic de-
flection unit is arranged to surround this neck-
shaped portion and to engage the conical portion.
The narrow end of the support is located near the
electron gun, while the wide end engages the conical
portion of the cathode-ray tube.

Deflection units having coils directly wound onto
the support afford great advantages, for example,
that their manufacture requires a smaller number of
assembling steps, that they can be wound with com-
paratively simple machines and that they are accu-
rately reproducible. Such deflection units hitherto
also have a disadvantage, however.

The deflection coils for line deflection produce a
high-frequency magnetic field in the cathode-ray
tube during operation. The sensitivity of these coils
is strongly influenced by their distance from the
cathode-ray fube. If they are located very close to
this tube, a considerably smaller amount of energy
need be dissipated in these coils for obtaining a cer-
tain magnetic field strength than if they are located
close to the support and thus farther remote from
this tube. This results in that, from a view point of
energy consumption of the line deflection coils, it is
favourable to first arrange the field deflection coils
(which produce a low-frequency magnetic field and
whose sensitivity is less dependent upon the dis-
tance from the cathode-ray tube) to engage the in-
ner side of the support and then to provide the line
deflection coils on the inner side of the field deflec-
tion coils.

In order to minimize Y coma errors, i.e. coma er-
rors in directions at right angles to the direction of
line deflection, it is of importance that the field de-
flection coils extend to an area closer to the elec-
tron gun than the line deflection coils. At the narrow
end of the support, the field deflection coils conse-
quently must extend in the direction of the longitudi-
nal axis of the support beyond the line deflection
coils. This resulis in that the line deflection coils
must first be wound, directly against the inner side
of the support, whereupon the field deflection coils
must be wound on the inner side thereof. In fact, if
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first the long field deflection coils should be wound
onto the support, during the step of winding the
shorter line deflection coils the winding wire would
have to be continuously inserted between the turns
of those longer coils. Such a method of winding
practically cannot be carried out in mass production.

Consequently, two contrasting requirements are
imposed on deflection units of the kind described.

For the sake of a high sensitivity of the deflec-
tion unit, more particularly of the line deflection
coils, first the field deflection coils have to be
wound against the inner side of the support and
then the line deflection coils have to be wound;
for the sake of minimizing Y coma errors, the line
deflection coils have to be wound against the inner
side of the support and then the field deflection
coils have to be wound.

The invention has for its abject to offer a solution
for these contrasting requirements and to provide a
deflection unit of the kind described in the opening
paragraph, in which, whilst maintaining the advan-
tages of sets of coils of the saddle type directly
wound onto the support, a high sensitivity especial-
ly of the line deflection coils and a good possibility
of minimizing Y coma errors are obtained.

According to the invention this object is achieved
in an electromagnetic deflection unit of the kind de-
scribed in the opening paragraph in that the field de-
flection coils each have a first part and a second
part, which are electrically connected in series, the
first part of each of the field deflection coils being
wound first against the inner side of the support,
whereupon the set of line deflection coils and then
the second part of each of the field deflection coils
are wound onto this support, and in that at the nar-
row end of the support the second part of each of
the field deflection coils extends in the direction of
the longitudinal axis of the support beyond the line
deflection coils.

Due to the measure according to the invention, in
a deflection unit having coils of the saddle type di-
rectly wound onto the support, the coils for line de-
flection are located close o the longitudinal axis
(and consequently in this deflection unit, arranged
to surround a cathode-ray tube, close to the neck-
shaped part of this tube). Nevertheless, the sec-
ond parts of the field deflection coils, being longer
at the narrow end of the support, offer the possibili-
ty of minimizing Y coma errors.

This possibility is already present to a sufficient
extent if less than 50% of the number of turns of the
field deflection coils are situated in the second
parts. Very satisfactory results were obtained with
20% to 40% of the number of turns being situated in
these second parts.

It has proved to be very favourable to arrange in
the second parts especially those turns of the field
deflection coils of which the mainly longitudinally ex-
tending portions extend near the field coil separa-
tion plane. Near the field coil separation plane, in
fact generally no longitudinal portions of turns of
the line deflection coils extend. When turns of the
field deflection coil having their longitudinal por-
tions near the field coil separation plane are ar-
ranged in the second parts, no or substantially no



3 EP 0 261 723 B1 4

turns of the line deflection coils are thus positioned
at a larger distance from the longitudinal axis and
the sensitivity of these coils is consequently not or
substantially not reduced.

The hollow annular support of the electro-magnet-

ic deflection unit according to the invention may be
a body of synthetic material having at its narrow
and at its wide end a flange with grooves through
which extend turns of the sets of deflection coils. A
yoke ring of soft magnetic material may be embed-
ded in this body, but alternatively a yoke ring may
surround this body. Another possibility consists in
that a yoke ring is itself a support and carries at its
narrow and wide ends flanges of synthetic material
with grooves for iurns of the sets of deflection
coils.
The flanges have tangential grooves, in which the
turns of the deflection coils are flanged. At the wide
end of the support, the flange may have one or
more grooves, in dependence upon the area to
which the line deflection coils and the first and sec-
ond parts of the field deflection coils extend. These
coils and these parts may be flanged together in one
tangential groove or may be flanged each in an indi-
vidual tangential groove. The line deflection coils
and the first and second parts of the field deflec-
tion coils extend on the inner side of the support
from the flange at the wide end to the flange at the
narrow end. The flange at the narrow end generally
has two or more tangential grooves: a tangential
groove farthest remote from the wide end for the
second part of each of the field deflection coils and
a more adjacent groove in which first turns of the
first part of the field deflection coils and then the
turns of the line deflection coils are flanged. Alter-
natively, it is possible that there is a first tangential
groove for the first parts of the field deflection
coils, a second tangential groove for the line deflec-
tion coils and a third tangential groove for the sec-
ond parts of the field deflection coils.

Electromagnetic deflection units are known, in

which the field deflection coils each consist of more
than one part. In the manufacture of these units,
however, several paris have to be joined.
Such a deflection unit is known, for example, from
EP 1011 5659 A1 (PHN 10.536). In this case, the field
deflection coils each have a first and a second
part. The coils are not wound directly onto the sup-
port, are located on the outer side of the support
and are mutually separated in the axial direction of
the support.

An embodiment of the electromagnetic deflection
unit according to the invention is shown in the draw-
ing. In the drawing:

Figure 1 is a side elevation of a deflection unit
provided on a cathode-ray tube,

Figures 2, 3 and 4 are sectional views of Figure 1
taken on II-i, Hli-lil and V-1V, respectively.

In Figure 1, the electromagnetic deflection unit 1 is
arranged on a cathode-ray tube comprising a neck-
shaped portion 2 and a conical portion 3.

The deflection unit 1 has a hollow annular support 4,
which has a narrow and a wide end 5 and 6, respec-
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tively, and a longitudinal axis 7. A set of field deflec-
tion coils 8, 8" (Figure 2) of the saddle type for field
deflection of an electron beam is wound directly, on-
to the support 4 on the inner side thereof. The field
deflection coils 8, 8" are located on a respective
side of a field coil separation plane (9, Figure 2)
through the longitudinal axis 7 of the support 4 and
have a plurality of turns with mainly longitudinally ex-
tending portions 22, 22’ (Figures 3, 4)(portions
which extend mainly longitudinally of the support). A
set of line deflection coils 10, 10’ of the saddle type
for line deflection of an electron beam is likewise
wound directly onto the support 4 on the inner side
thereof.

The field deflection coils 8, 8 each have a first
part 11 and 11, respectively, (Figure 4) and a sec-
ond part 12 and 12’, respectively (Figure 2), which
(11,12and 11’, 12’, respectively) are connected elec-
trically in series. The first part 11, 11‘ is wound first
against the inner side of the support 4, whereupon
the set of line deflection coils 10, 10’ and then the
second part 12, 12’ of the field deflection coils 8 and
8, respectively, are wound on the inner side of this
support 4. The second part 12, 12’ of the field de-
flection coils 8, 8' extends at the narrow end 5 of
the support 4 in the direction of the longitudinal axis
thereof beyond the line deflection coils 10, 10'.

In Figure 1, the support 4 of the deflection unit 1
has at its narrow end 5 a flange 13 and at its wide
end a flange 14. The flange 14 has in the embodiment
shown one tangential groove 15, in which both the
turns of the first parts 11, 11" of the field deflection
coils 8 and 8, respectively, and the line deflection
coils 10, 10’ as well as the second parts 12, 12 of the
field deflection coils 8 and 8', respectively, are
flanged. :
Consequently, at the wide end 6 of the support 4,
the line deflection coils 10, 10', the first parts 11, 11’
and the second parts 12, 12' of the field deflection
coils 8 and 8', respectively, terminate at the same
area. At the narrow end 5 of the support 4, the
flange 13 has three tangential grooves 16, 17, 18. In
the embodiment shown, the first part 11 and 11’, re-
spectively, of the field deflection coils 8, 8 is flang-
ed in the groove 16. The line deflection coils 10,
10" further extend in the direction of the longitudinal
axis 7 and their turns are flanged in the groove 17
so that they overlap completely the first parts 11, 11°.
The turns of the last wound second parts 12, 12' are
flanged in the groove 18. The second parts 12, 12’
overlap the first parts 11, 11’ and the line deflection
coils 10, 10’ therefore completely and are the long-
est paris.

Figure 2 shows the field coil separation plane 9
through the longitudinal axis 7 of the support 4. The
turns of the second parts 12, 12’ of the field deflec-
tion coils 8, 8 have their mainly longitudinally ex-
tending portions 22, 22’ near the field coil separa-
tion plane 9.

Figure 3 shows that the line deflection coils 10, 10’
have at least at the narrow end (5) shown of the
support (4) no turns with mainly longitudinally ex-
tending portions near the field coil separation plane
9 so that the turns of the second parts 12, 12' are
not located over turns of the line deflection coils 10,
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10’. In the immediate proximity of the wide end 6,
turns of the line deflection coils 10, 10’ have near
the field coil separation plane 9 mainly longitudinally
extending portions, but these parts are very small in
number.

Figure 4 shows the bundles of turns of the first
parts 11, 11" of the field deflection coils 8, 8’ flanged
in the groove 16 and bundles of turns of the line de-
flection coils 10, 10’ and of the second parts 12, 12’
passing this groove.

in the embodiment shown, about 30% of the turns
of the field deflection coils 8, 8' are located in the
second parts 12, 12’ thereof.

Claims

1. An electromagnetic deflection unit (1) for a
cathode-ray tube comprising:

- a hollow annular support (4) having a longitudi-

nal axis (7) and a narrow and a wide end,

- a set of field deflection coils (8) of the saddle

type for field deflection of an electron beam,

these deflection coils being located at respective

sides of a vertical field coil separation plane (9)

through the longitudinal axis of the support and

having a plurality of turns comprising portions
which extend mainly longitudinally of the sup-
port,

- a set of line deflection coils (10) of the saddle

type for line deflection of an electron beam,

- the deflection coils of both sets being wound

directly onto this support on the inner side there-

of,

characterized in that the field deflection coils
each comprise a first part (11) and a second part
(12), which are connected electrically in series, the
first part (11) of each of the field deflection coils be-
ing first wound against the inner side of the sup-
port, whereupon the set of line deflection coils and
then the second part of each of the field deflection
coils are wound onto this support, and in that at the
narrow end of the support the second part (12) of
each of the field deflection coils extends in the di-
rection of the longitudinal axis of the support be-
yond the line deflection coils (10).

2. An electromagnetic deflection unit as claimed
in Claim 1, characterized in that the second parts
(12) of the field deflection coils comprise turns of
which the mainly longitudinally extending portions ex-
tend near the field coil separation plane.

Patentanspriiche

1. Elektromagnetische Ablenkeinheit (1) fiir eine
Kathodenstrahiréhre mit folgenden Elementen:

~— einem ringformigen Hohlirdger (4) mit einer
Lé&ngsachse (7) und mit einem schmalen und einem
weiten Ende,

— einem Satz von Vertikalablenkspulen (8) vom
Satteltyp zum vertikalen Ablenken eines Elektro-
nenstrahls, wobei diese Ablenkspulen sich an
den jeweiligen Seiten einer fiir die Vertikalablenk-
spulen vorgesehene vertikale Trennebene (9)
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durch die Léngsachse des Tragers befinden und

eine Anzahl von Windungen mit Abschnitten ent-

halten, die sich im wesentlichen in der Langsrich-
tung des Tragers erstrecken, — einem Satz von

Horizontalablenkspulen (10) vom Satteltyp zum

horizontalen Ablenken eines Elektronenstrahls, —

wobei die Ablenkspulen der beiden Sitze direkt
an der Innenseite auf diesen Trager aufgewickelt
sind,

dadurch gekennzeichnet, daB jede Vertikal-
ablenkspule einen ersten (11) und einen zweiten Teil
(12) enthalt, die elektrisch in Reihe geschaltet sind,
wobei der erste Teil (11) jeder Vertikalablenkspule
als erster an die Innenseite des Trigers gewickelt
wird, wonach der Satz von Horizontalablenkspulen
und anschlieBend der zweite Teil jeder Vertikal-
ablenkspule auf diesen Trager aufgewickelt wird,
und daB beim schmalen Ende des Trégers der zweite
Teil (12) jeder Vertikalablenkspule sich in Richtung
der Langsachse des Tragers vorbei den Horizon-
talablenkspulen (10) erstreckt.

2. Elekiromagnetische Ablenkeinheit nach En-
spruch 1, dadurch gekennzeichnet, daB die zweiten
Teile (12) der Vertikalablenkspulen Windungen ent-
halten, deren sich im wesentlichen in der Langsrich-
lung erstreckende Abschnitte sich nahe bei der
Trennebene filr die Vertikalablenkspule erstrecken.

Revendications

1. Unité (1) de déviation électromagnétique desti-
née & un tube & rayons cathodiques et comportant:
- un support (4) annulaire creux ayant un axe (7)
longitudinal, une extrémité étroite et une extrémité
large;
- une série de bobines (8) de déviation de trame
de type en forme de selle destinés a la déviation
de trame d'un faisceau d'électrons, ces bobines
de déviation étant situées de cbdiés correspon-
dants d’'un plan (9) de séparation de bobines de
trame vertical & fravers I'axe longitudinal du sup-
port et ayant une pluralité de spires  comportant
des parties qui s’étendent essentiellement dans le
sens longitudinal par rapport au support,
— une série de bobines (10) de déviation de ligne
de type en forme de selle destinées & la déviation
de ligne d'un faisceau d'électrons,
— les bobines de déviation des deux séries étant
enroulées directement sur ce support sur la face
intérieure de celui-ci,
caractérisée en ce que les bobines de déviation
de trame comportent chacune une premiére partie
(11) et une seconde partie (12), qui sont électrique-
ment connectées en série, la premiére partie (11) de
chacune des bobines de déviation de trame étant
enroulée d'abord contre la face intérieure du sup-
port, aprés quoi la série de bobines de déviation de
ligne et, ensuite, la seconde partie de chacune des
bobines de déviation de trame sont enroulés sur ce
support, et en ce que, a I'extrémité étroite du sup-
port, la seconde partie (12) de chacune des bobines
de déviation de trame s'étend dans la direction de
l'axe longitudinal du support jusqu’au-dela des bobi-
nes (10) de déviation de ligne.
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2. Unité de déviation électromagnétique selon la

revendication 1, caractérisée en ce que les secon-

des parties (12) des bobines de déviation de trame -

comportent des spires dont les parties s'étendant

essentiellement dans le sens longitudinal s’étendent 5

prés du plan de séparation des bobines de trame.
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